abstract -Background: Depression has been proposed as a major contributor to poor quality of life (QoL) in Parkinson's disease (PD). Objective: To evaluate the relationship between depressive symptoms and QoL in subjects with PD. Method: Beck Depression Inventary (BDI) was used to evaluate depressive symptoms and Parkinson's Disease Quality of Life Questionnaire (PDQ-39) to assess the perception of the QoL. Results: Thirty seven patients (19 male/ 18 female) with a typical onset PD and mean disease duration of 7.7 years were studied. Higher scores on BDI correlated with poorer perception of the QoL. This association occurred at the expense of the following PDQ39 domains: mobility, activities of daily living, social support, cognition and emotional well-being dimensions. PD severity also correlated with QoL. Conclusion: Our study corroborates the assumption that depressive symptoms contributed significantly to QoL in PD.
Parkinson's disease (PD) is a progressive neurodegenerative disease which affects 0.3% of the general population 1 . PD is characterized by motor involuntary signs including bradykinesia, rigidity, resting tremor and postural instability. However, non-motor symptoms such as cognitive dysfunctions and psychiatric disorders are common [2] [3] [4] . Depressive symptoms occur frequently, affecting nearly 50% of PD patients [4] [5] [6] . Depression has been recognized as a major contributor to poor quality of life (QoL), worse motor and cognitive functions, and caregiver burden in PD 7 . several rating scales for screening and/or assessment of severity of depression are available and have been widely used to investigate depression in patients with PD 7, 8 . The Beck Depression Inventory (BDI) is the most often used self-rating instrument for depressive symptoms in the clinical practice 9 . The BDI has been used in PD to screen depression, to measure its severity and to assess response to antidepressant treatment. Leentjens ated the validity of the BDI as a screening and diagnostic instrument of depression in PD 10 . These authors proposed different cutoff scores for screening (8/9) and depression diagnosis (16/17) 10 . Visser et al. confirmed that the BDI is a valid, reliable, and potential responsive instrument to assess the severity of depression in PD and suggested 14/15 as an optimal cutoff with acceptable sensitivity and specificity 11 . In a study with Brazilian PD patients, silberman et al. demonstrated that maximum discrimination was obtained with a cutoff of 17/18 7 . Tumas et al. agreed that this cutoff score provided the optimal discrimination between depressed and non-depressed PD patients, whereas for diagnostic purposes the best cutoff score would be 26/27
12 . There are specific instruments to assess motor function, stages of disease and impact in activities of daily living in PD. They are, respectively, the Unified Parkinson's Disease rating scale (UPDrs), the Hoehn-yahr scale (Hy) and the schwab and england Activities of Daily Living scale (s&e) 13, 14 . However, these scales do not assess the actual impact of the disease on the QoL of patients. There are different instruments to assess QoL in PD. The Parkinson's Disease Quality of Life Questionnaire (PDQ-39) is a well-validated, disease-specific questionnaire for PD and is one of the most used instruments 15 . A Brazilian version of PDQ-39 has been validated recently 16 . The aim of this study was to evaluate the relationship between depressive symptoms, assessed by BDI, and different dimensions of QoL, assessed by PDQ-39, in subjects with PD.
metHoD
Demographic and clinical data were collected from 37 patients PD followed at the Movement Disorders Clinic, University Hospital of the Federal University of Minas Gerais (UFMG), Belo Horizonte, Brazil. The local ethics committee approval was obtained and all participants gave their informed consent prior to data collection.
The inclusion criteria were PD diagnosis and a cognitive functioning level to be capable to answer the questionnaires. The exclusion criteria were the presence of dementia, delirium, a comorbid neurological disease, and history of any previous neurosurgical procedure.
All participants underwent Mini-Mental status examination (MMse), UPDrs, Hy, s&e, BDI and PDQ-39. MMse was used to assess the general cognitive function and the recommended adaptations of its scoring method for the Brazilian elderly were considered 17 . UPDrs is currently the most widely accepted scale for measuring the different components of PD 13 . It has 3 sub- . Nonetheless, BDI cutoff scores seem to depend on the characteristic of patients studied and the purpose of the instrument. As explained above, different cutoffs have been proposed for PD.
The PDQ-39 is a questionnaire with 39 items covering eight discrete dimensions: mobility (10 items), activities of daily living (6 items), emotional well-being (6 items), stigma (4 items), social support (3 items), cognition (4 items), communication (3 items), and bodily discomfort (3 items) 15 . The score for each item ranges from zero (0) to four (4): "never"=0; "occasionally"=1; "sometimes"=2; "often"=3; "always"=4. each dimension score ranges from 0 to 100 in a linear scale, in which zero is the best, i.e. no problem at all, and 100 is the worst, i.e. maximum level of problem. For comparison of continuous variables, student's t-test or the Mann-Whitney U-test were used in normally or non-nor- . statistical significance was set at p<0.05. sPss v15.0 software was used for statistical analyses.
results
Our sample was composed mainly by elderly patients with a typical-onset PD (i.e. onset after age 50) ( Table 1) . Gender proportion was well-distributed. severity of PD symptoms according to UPDrs scores was moderate in most participants. The median Hy disease staging was 2, compatible with mild-to-moderate disease. The median s&e was 80% suggesting that most patients were functionally independent.
Patients with more severe depressive symptoms had a worse QoL (Table 2 ). Higher scores on BDI correlated with a more severe disease as assessed by UPDrs, especially its subscales I (Mentation, Behavior, and Mood) and II (ADL). BDI also correlated with s&e. BDI did not correlate with the subscale 3 of the UPDrs and Hy.
QoL correlated with the severity of PD as assessed by different instruments, including UDPrs (total score and its 3 subscales), Hy and s&e (Table 2) . Interestingly, younger patients and patients with an earlier onset of PD had a worse QoL (Table 2) .
When evaluating specifically the correlation between BDI and PDQ-39 dimensions, there was low to moderate correlation with mobility, activities of daily living, social support, cognition and emotional well-being dimensions. For the remaining three dimensions, there was no correlation (Table 3) . According to silberman et al. 7 and Tumas et al. 12 , the cutoff score of 17/18 provided optimal discrimination between depressed and non-depressed Brazilian patients with PD. Patients were divided into two groups according to their score on the BDI. Twenty two patients (59.5%) presented scores between 0 to 17 and fifteen patients (40.5%) equal to or above 18. There were no significant differences between these two groups regarding gender, age, disease duration and MMse. However, the group with higher values on the BDI (≥18) had significantly higher scores in UPDrs and its subscales I (Mentation, Behavior, and Mood) and II (ADL), more advanced stages in Hy, lower level of functional independence in s&e, and worse perception of QoL in PDQ-39 (Table 4) . regarding PDQ-39 domains, there were significant differences in the dimensions mobility, activities of daily living, emotional well-being, so- cial support, cognition and bodily discomfort when comparing patients with and without depression according to BDI (Table 5) .
Discussion
Previous studies pointed out the close association between depression and poor QoL [19] [20] [21] . Our study also found a correlation between higher scores in BDI and a worse perception of the QoL. This association was sustained mainly by the worst perception of the mobility, activities of daily living, social support, cognition and emotional well-being dimensions of PDQ-39. In a categorical analysis, it was also observed that the group of patients with more depressive symptoms (BDI ≥18 points) showed statistically significant higher scores in PDQ-39, sustained by the coincident dimensions of mobility, activities of daily living, emotional well-being, social support and cognition.
It must be taken into consideration that PDQ-39 is a patient questionnaire, and thus it has a strong subjective influence. Moreover, some PDQ-39 dimensions overlap with depressive symptoms. For instance, the mobility dimension argues whether the patient has difficulty doing leisure activities which he/she would like to do. This affirmative may be mistaken as abulia or anhedonia that are depressive symptoms. The bodily discomfort dimension assesses mainly pain complaints which are also frequent in depressive elderly. The questions of the social support dimension cover mainly subjective feelings of helplessness. The cognitive domain asks about symptoms such as daily somnolence, lack of concentration and memory problems. The well-being dimension, which correlated more strongly with BDI, is probably the domain with more specific depressive and anxiety symptoms.
Depressive PD patients can overestimate their motor impairment. Interestingly, BDI did not correlate with instruments which objectively assessed motor and cognitive functioning, such as the subscale III of UPDrs, Hy and MMse. In line with these findings, other studies have found no significant correlation between individual motor features of PD and frequency and/or severity of depression in PD 12 . On the other hand, BDI correlated with the subscales I (Mentation, Behavior, and Mood) and II (ADL) of UPDrs and with s&e. It should be mentioned that the section I of UPDrs has been even proposed as an adequate screen for depression 22 . This study also found that younger patients and an earlier onset of PD related with worse perception of the QoL. such association may not be accounted only by depressive symptoms, as frequency of psychiatric disorders in young-onset PD does not differ from typical-onset PD 4 . Alternatively, schrag et al. demonstrated that patients with a younger onset of disease experience more frequently loss of employment, marital problems, and greater perceived stigmatization than do older-onset patients with PD 23 . Our study showed that higher scores in all sub-scales of UPDrs and total UPDrs, advanced stages of disease when assessed by Hy stages and worst level of functional independence evidenced by the s&e affected negatively the perception of the QoL by PD patient. Indeed QoL of patients with a chronic disease like PD is influenced by the patient's symptoms and physical functioning as well as psychosocial variables. For instance, with PD progression, significant changes in posture and predisposition to fall develop. This predisposition to fall may induce psychological reaction characterized by fear of future falling 24 . This fear of falling can be maladaptive when it compels patients to restrict their mobility, independence and social participation, leading to further functional decline and poorer QoL 19, 24 . The limitation and gradual physical disabilities in performance are important factors in worsening QoL of PD patients.
some limitations of our study must be highlighted. Our study involved a small sample of PD patients. This sample was mainly composed by PD patients with a mild to moderate disease. Just few patients were rated 3 and 4 in Hy stages. The majority of patients studied presented low scores in BDI. We did not have a control group of depressed patients in order to compare the results of both depressed and non-depressed PD patients. Notwithstanding, our data were in line with previous reports in the literature 20, 25 . Depression in PD has been pointed out as the main predictor of worse QoL 19, 21 . Our study corroborates the concept that depressive symptoms are associated with a worse QoL. However, depression is rarely reported by PD patients to their clinicians, and it may not be even recognized by the own patients 26 . According to the Global Parkinson's Disease survey steering Committee, only 1% of patients report depression as a concomitant problem, although 50% of them were considered depressed 26 . Thus, clinicians must be encouraged to investigate depressive symptoms in patients with PD as their treatment is crucial to improve QoL. 
